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Patent and Tradenfiark Offlce-U.S, DEPARTMENT OF COMMERCE 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the applition of: 
Jurgen Schulz -Harder 

Group Art Unit: 

Serial No : Not yet awarded 

Examiner : 

Filed : 

For : CERAMIC/METAL SUBSTRATE, 

ESPECIALLY COMPOSITE SUBSTRATE 

PRELIMINARY AMENDMENT 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

Please amend the above-identified application as 

follows : 

In the Specification: 

Please delete the current Specification and replace 
same with the "Substitute Specification" attached hereto. 

In the Claims : 

Please cancel claims 1-26 in the original application^ 
and kindly replace same with the following claims: 

--27. A ceramic/metal substrate, comprising a ceramic 
layer having at least two substrate areas connected to each other 
as one piece and having at least one metal surface on at least 
one surface side of the ceramic layer and joining each other on 
at least one predetermined break line provided for in the ceramic 
layer, wherein the at least one metal surface of each substrate 
areas has at least one edge reduction on one edge adjacent to the 
predetermined break line and running along this predetermined 
break line and that the edge reduction is of a form that the mass 
of metal there per volume unit (specific metal mass) is reduced 
10 to 80 %f with reference to the specific metal mass of a metal 
surface outside of the edge reduction. 



28. The ceramic/metal substrate according to claim 21 , 
wherein metal surfaces of the substrate areas are formed by at 
least one textured or structured metalization on at least one 
surface area of the ceramic layer. 



29. The ceramic/metal substrate according to claim 28, 
wherein the at least one textured or structured metalization is 
produced by applying a metal layer or metal foil by a heating 
process, selected from the group consisting of direct copper 
bonding and an active soldering. 



30. The ceramic/metal substrate according to claim 27, 
wherein at least part of the substrate areas are single 
substrates . 



31. The ceramic/metal substrate according to claim 27, 
wherein the width (a) of the edge reduction or of the reduced 
metal mass area is approximately 0.2 to 6 mm. 



32. The ceramic/metal substrate according to claim 27, 
wherein at least one outer metal surface that is provided for on 
at least one surface of the ceramic layer at least along one edge 
of the ceramic/metal substrate, and by at least one predetermined 
break line between the at least one outer metal surface and 
adjacent substrate areas, whereby the at least one outer metal 
surface has an edge reduction along the predetermined break line. 



33. The ceramic/metal substrate according to claim 27, 
wherein an edge having the edge reduction has a distance (dl, d2 ) 
from the adjacent predetermined break line or a plane (SE) of the 
predetermined break line that is considerably less than 1 mm. 

34. The ceramic/metal substrate according to claim 27, 
wherein edges with the edge reduction have a distance from the 
respective predetermined break line of approximately 0.05 to 1 
mm. 



35. The ceramic/metal substrate according to claim 28^ 
wherein the textured or structured metalizations ^ or metal 
surfaces formed by these, have a thickness of between 
approximately 0.15 to 1 mm. 

36. The ceramic/metal substrate according to claim 21 , 
wherein the edge reduction is formed by beveling of the 
respective edge, the beveling forms an angle smaller than 45° 
with a plane of the ceramic layer. 

37. The ceramic/metal substrate according to claim 27, 
wherein the edge reduction is formed by hollows or depressions 
in a material of the metal surface. 

38. The ceramic/metal substrate according to claim 37, 
wherein the hollows or depressions are formed continuously, and 
extend to a surface side of the ceramic layer adjacent to the 
metal surface. 

39. The ceramic/metal substrate according to claim 37, 
wherein the hollows or depressions are formed in such a way that 
metal from the metal surface remains on the surface side of the 
ceramic layer adjacent to the metal surface. 

40. The ceramic/metal substrate according to claim 27, 
wherein the edge reduction is formed by a number of hole-like 
depressions that are arranged as a row of holes. 

41. The ceramic/metal substrate according to claim 40, 
wherein outer and inner depressions form an outer and a second 
inner row of holes. 

42. The ceramic/metal substrate according to claim 40, 
wherein the depressions have a diameter of approximately 0.5 to 
0 . 6 mm. 



43. The ceramic/metal substrate according to claim 40, 
wherein the depressions forming a single row of holes have a 
diameter of 0.5 mm^ with a width of the edge reduction of 
approximately 0.8 mm and with a distance of the edge from the 
predetermined break line of approximately 0.5 mm. 

44. The ceramic/metal substrate according to claim 40, 
wherein the several rows of holes of the outer row of holes have 
a diameter that is larger than a diameter of the depressions of 
the inner row of holes, whereby the diameter of the depressions 
of the outer row of holes is approximately 0.6mm and the diameter 
of the depressions of the inner row of holes is approximately 0.4 
mm and the width of the edge reduction is approximately 1.4 mm. 

45. The ceramic/metal substrate according to claim 27, 
wherein the edge reduction is formed by a groove-shaped 
depression . 

46. The ceramic/metal substrate according to claim 27, 
wherein the edge reduction is formed by a graduation in at least 
one partial area. 

47. The ceramic/metal substrate according to claim 27, 
wherein at least in an area of the single substrate on both 
surfaces of the ceramic layer at least one metal surface is 
provided for and that the at least one metal surface has, on a 
first surface area, on a bottom of the ceramic/metal substrate, 
an edge distance (dl) from the adjacent predetermined break line 
or its plane which edge distance is smaller than the edge 
distance (d2) of the metal surfaces on the second surface area, 
on a top of the ceramic/metal substrate. 

48. The ceramic/metal substrate according to claim 27, 
wherein with several substrate areas or single substrates 



arranged in several rows, two groups of crossing predetermined 
break lines are formed. 

49. The ceramic/metal substrate according to claim 21 , 
wherein on at least one surface area of the ceramic/metal 
substrate;. all edges of the metal surfaces adjacent to a 
predetermined break line are provided with edge reduction. 

50. The ceramic/metal substrate according to claim 21 , 
wherein the metal surfaces on at least one surface area of the 
ceramic layer has no edge reduction on edges that are adjacent 
to a group of predetermined break lines. 

51. The ceramic/metal substrate according to claim 27, 
wherein the single substrates formed by substrate areas are not 
provided with components. 

52. The ceramic/metal substrate according to claim 21 , 
wherein the single substrates formed by substrate areas are 
provided with electric components . 

REMARKS 

Applicant has amended the claims to coincide with U.S. 
Patent Practice inserting necessary section headings and the 
like. A certified copy of the priority document, German 
Application No. 199 27 046.5 dated June 14, 1999 will be 
forwarded at a later date. An English translation of the German 
application is enclosed along with a marked-up copy of the 
Specification and a clean '^Substitute Specification". Further, 
applicant has cancelled claims 1-26 and inserted replacement 
claims 27-52 to more accurately comply with U.S. examination 
procedures, Multiple dependencies have been removed from the 
claims. By both amendment of the specification and claims, no 
new matter has been inserted into the application. 



If any questions remain, please feel free to contact 
the undersigned. 
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Substitute Specification" 
CERAMIC/METAL SUBSTRATE, ESPECIALLY COMPOSITE SUBSTRATE 

BACKGROUND OF THE INVENTION 

The invention pertains to a ceramic/metal substrate. 

Ceramic/metal substrates are known, especially 
ceramic/copper substrates. These substrates are used for the 
manufacture of electric or electronic circuits, especially 
electric or electronic power circuits, and form the ^'printed 
boards" for these. 

In the simplest case, such substrates have a ceramic 
layer that is provided with metalization on both surfaces, of 
which for example the metalization on the top of the ceramic 
layer is textured or structured in such a way, for example by 
using an etching process. The metalization then forms the 
conductors, contact surfaces etc. required for the switching 
circuit . 

For the efficient production of electric or electronic 
circuits, a composite or multiple substrate (DE-PS 43 19 944) is 
known, in which at least two single substrates that are connected 
to each other as one piece are integrally formed on a large - 
format ceramic plate or layer. They are provided with at least 
one metal surface on at least one surface of the ceramic layer 
and connect by means of at least one predetermined break line in 
the ceramic layer. The separation of the composite substrate 
into the single substrates takes place on these predetermined 
break lines after applying of the electric or electronic 
components, by means of breaking. The disadvantage of this is 
that - due to internal tensions in the ceramic/metal substrate 
that result from the temperatures arising when applying the 
metalization sand due to the different thermal expansion 
coefficients of ceramic and metal -- uncontrolled fractures, 
separation or breakage can occur. Although such uncontrolled 
breaks occur in only 1 to 5% of all cases, the resulting loss of 
production and damage is not inconsiderable, especially when the 
separation into the single substrates does not take place until 
after assembly. 



The application of the metalization takes place in a 
heat process^ i.e., in a process using considerable temperatures. 
Thus it is known^ for example^ that the metalization required for 
electric conductors, connections etc. on ceramic, e.g. on 
aluminum-oxide ceramic is produced by means of the so-called ^'DCB 
process'''^ (direct copper bond technology) , using metal or copper 
foils or metal or copper sheets forming the metalization that 
have a layer or a coating (melt-on layer) consisting of a 
chemical compound of the metal and a reactive gas, preferably 
oxygen. In this process, which is described for example in US-PS 
37 44 120 or DE-PS 23 19 854, this layer or coating (melt-on 
layer) forms an eutectic system with a melting temperature under 
the melting temperature of the metal (e.g. copper), so that by 
application of the foil on the ceramic and by heating all layers 
these can be connected to each other, by melting on the metal or 
copper in the area of the melt-on layer or oxide layer. 

This DCB technology then has the following processing 

stages : 

• Oxidation of a copper foil in such a manner that 
an even copper oxide layer is formed; 
Application of the copper foil to the ceramic 
layer; 

Heating of the compound to a processing 
temperature between approximately 1065 and 
lOSS^'C, e.g. to approx. 1071°C; 

♦ Cooling to room temperature. 

The object of the invention is to avoid this 
disadvantage . 

SUMMARY OF THE INVENTION 

Surprisingly, random or controlled breaks can be 
reduced considerably (proven up to 75%) when separating the 
ceramic/metal substrate with the embodiment according to the 
present invention . 
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BRIEF DESCRIPTION OF THE FIGURES 

The invention is described in more detail using example 
embodiments in the following figures^ wherein: 

FIG. 1 shows a simplified representation in top view 
5 of a ceramic/metal substrate in the form of a composite substrate 
according to the present invention in unassembled condition; 

FIG. 2 shows a simplified representation in bottom view 
of the composite substrate in FIG. 1; 



FIG. 3 shows a section corresponding to the line I-I 
|0 in Figure 1; 

□ FIG. 4 shows an enlarged partial representation of the 

^ rear view of the composition substrate in FIG. 1; 

FIG. 5 shows a partial section through the composite 
fl substrate in a possible embodiment; 

1^ FIG. 6 shows an enlarged partial representation of a 

view of the bottom of the composite substrate in FIG. 1 in the 
area of a single substrate in a further possible embodiment; 

FIG. 7 shows a partial section corresponding to the 
line II-II in Figure 6; 
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FIGS. 8^ 9 and 10 each show an enlarged partial 
representation of a view of the bottom of the composite substrate 
in a further embodiment; 



FIG. 11 shows a section corresponding to the line III- 
III in Figure 10; 



FIG. 12 shows a representation similar to Figure 6 of 
a further possible embodiment; 

FIG. 13 shows a section corresponding to the line IV-IV 
of Figure 12; 

FIG. 14 shows a simplified representation of a bottom 
view of a composite substrate of a further embodiment of the 
invention; 

FIG. 15 shows a section through the composite substrate 
of Figure 14 corresponding to the line V-V of Figure 14; 

FIG. 16 shows a top view of an assembled composite 
substrate; and 

FIG. 17 shows a further possible embodiment in a 
representation similar to FIG. 2. 

DETAILED DESCRIPTION OF THE INVENTION 

For the sake of simplicity, three perpendicular spatial 
axes (X-axis, Y-axis and Z-axis) are indicated in the Figures 1- 
13, of which the X- and Y-axes define the plane of the respective 
composite substrate (X-Y plane) and the Z-axis lies in the 
direction of the thickness of the respective composite substrate. 

The composite substrate depicted in Figures 1- 4 and 
generally referred to as 1 consists essentially of a ceramic 
plate or ceramic layer 2 that is, for example, aluminum nitride 
ceramic, or aluminum oxide ceramic, and in the embodiments of 
Figures 1 - 3 is provided with a textured metalization on both 
surfaces, on the top with the metalization 3 and on the bottom 
with the metalization 4. The metalizations are achieved in the 
depicted embodiments by applying a metal foil, e.g. a copper foil 
to each surface of the ceramic layer 2 by means of the DCB 



technology. The texture or structuring of the metalizations 3 
and 4 is effected v\7ith the usual means known to the trade, for 
example, by means of masking and etching processes. 

For the composite substrate 1, the metalization 3 on 
the top is textured in such a way that it forms several metal 
surfaces 3' that are provided for in several rows extending the 
direction of the X-axis and connecting with each other in the 
direction of the Y-axis. 

The composite substrate 1, in the depicted embodiments, 
is formed with a rectangular circumference, in such a way that 
the shorter sides extend in the direction of the X-axis and the 
longer sides extend in the direction of the Y-axis. 

Furthermore, the metalization 3 is textured in such a 
way that it forms on the edges 5 and 6 rectangular or striated 
metal surfaces 3'" (along the edges 5) and 3'"" (along the edges 
6), whereby the two metal surfaces 3'' both extend along the 
entire width (distance of the two edges 6) of the composite 
substrate 1 and the two metal surfaces 3'' end with both ends in 
the vicinity of a metal surface (3""), respectively. 

The metal surfaces 3' lie with their edges parallel to 
the edges 5 and 6 and thus also in the X-axis or Y-axis, Also the 
striated or elongated rectangular metal surfaces 3" ' and 3 " ' ' lie 
with their edges parallel to the edges 5 and 6 and thus in the 
direction of the X-axis or Y-axis. 

All metal surfaces 3", 3'', 3 ' ' " are at a distance from 
an adjacent metal surface, respectively, as described in more 
detail below. In the free areas of the ceramic layer 2 between 
the metal surfaces 3', 3'' and 3''', grooves forming 
predetermined break lines 7 and 8 are effected in such a way that 
these predetermined break lines extend not only between the 
individual metal surfaces 3' forming the single substrates, but 
also between the metal surfaces 3'' and adjacent metal surfaces 
3' and 3''' as well as between the metal surfaces 3'"^ and 
adjacent metal surfaces 3'. In particular, the predetermined 
break line 7 extends in the direction of the X-axis and the 



predetermined break line 8 in the direction of the Y-axis, 
whereby an outer predetermined break line 7 that is adjacent to 
the metal surface 3'' extends across the entire width of the 
composite substrate 1 in the depicted embodiment, i.e. also in 
the free areas of the top surface of the ceramic layer 2 between 
the metalizations 3' ' and 3' ' ' . The two outer predetermined break 
lines 8 both extend between the respective metal surface 3''" and 
the adjacent metal surfaces 3' and end in the depicted embodiment 
at the metal surfaces 3'' or at the outer predetermined break 
lines 7 extending parallel to these metal surfaces. 

The metalization 4 on the bottom side of the composite 
substrate 1 is textured in such a way that this metalization 
forms a number of metal surfaces 4 ' that correspond to the metal 
surfaces 3' and of which one metal surface 4' is directly 
adjacent to a metal surface 3', respectively. Also the metal 
surfaces 4' are^ in the same manner as the metal surfaces 3', 
arranged in several rows and lie with their edges parallel to the 
edges 5 and 6. Furthermore;- the metalization 4 forms metal 
surfaces 4'^ and 4'^' that correspond to the metal surfaces 3"' 
and 3"^^ and of which each metal surface 4'' and 4''' lies 
adjacent to a metal surface 3'' and 3"'', respectively. The metal 
surfaces 4', 4"' and 4''' are at a distance from each other at 
the predetermined break lines 7 and 8, so that the bottom of the 
ceramic layer 2 there is free. 

Along the predetermined break lines 7 and 8 the 
composite substrate, especially after texturing of the metal 
surfaces 3' and after assembly, can be separated into single 
substrates or into electric components formed by said substrates 
by breaking along the predetermined break lines 7 and 8, whereby 
an opening of the composite substrate 1 is first necessary, 
wherein the edges provided with the metal surfaces 3^' and 3'''' 
and 4'' and 4'"' are broken off, along the outer predetermined 
break lines 7 or 8 . This opening is possible only in a certain 
sequence, wherein first the outer edges possessing the metal 
surfaces 3'" and 4'' and then the outer edges possessing the 
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metal surfaces 3^"' and 4^'' are broken off. By means of the 
metal surfaces 3^', 4" and 3^^\ 4^'\ which bridge especially 
the predetermined break line 7 and 8 extending between the metal 
surfaces 3\ unintentional breakage of the composite substrate 
1 is effectively prevented. 

Figure 3 shows a partial cross-section through the 
composite substrate of Figure 1. SE in this figure designates the 
planes extending perpendicular to the XY plane that enclose the 
predetermined break lines 7 or 8 . As depicted in Figure 3, all 
metal surfaces 4' of these middle planes SE have a distance dl . 
The edges of all metal surfaces 3\ 3"' and 3''' have a distance 
of d2 from the adjacent plane SE extending parallel to the 
respective edge. This applies both for the planes SE that are 
parallel to the XZ plane and parallel to the YZ plane. 

In the depicted embodiment the thickness of the 
metalization 3 and 4 is, for example, 0.15 - 1,0 mm. Moreover, 
for the composite substrate 1, the respective distance d2 is 
greater or equal to dl, whereby dl, for example, is on the order 
of 1.0 to 0.05 mm. For the composite substrate 1 the distances 
d2 are greater than 1mm, 

The predetermined break lines 7 and 8 are produced, for 
example, by laser processing, e.g. by laser etching. The 
predetermined break lines 7 and 8 can, however, also be produced 
by some other means, e.g. by means of mechanical processing. 

Due to the high processing temperatures and the 
differing heat expansion coefficients of the ceramic material and 
of the metal of the metalizations during the application of the 
metalizations 3 and 4 to the ceramic layer 2, mechanical tensions 
occur in the substrate that are then partially resolved during 
the texturing of the metalizations 3 and 4 or during the 
texturing of the metal surfaces 3', whereby residual mechanical 
tensions remain in the composite substrate, the orientation and 
size of which cannot be controlled. 

In separating the composite or multiple substrate into 
single substrates by breaking along the predetermined break lines 



7 and 8^. it can therefore occur that in unfavorable cases a 
partial residual tension in the composite substrate is added to 
the forces or tensions arising during breaking in such a way that 
the breakage does not take place in the desired manner along the 
respective predetermined break line 7 or 8 , but along a deviating 
random break line^. indicated in Figure 4 by the broken line 9. 

Especially when the separation of the composite 
substrate does not take place until after the addition of 
components^ such uncontrolled breaks 9 can cause considerable 
damage, since the respective single substrates are then no longer 
usable. The damage in this case is not limited to the costs of 
the single substrate^ but also includes the labor and machine 
costs for assembly and the costs of the components that have been 
assembled on such a defective single substrate. As a rule of 
thumb, the value of an assembled single substrate is 
approximately 10 times that of an unassembled single substrate. 

In order to avoid such uncontrolled breaks 9, while 
keeping the distances dl as small as possible, so that the metal 
surface 4' provided for on the bottom of the respective single 
substrate extends as nearly as possible to the edge of this 
single substrate, as generally required for various reasons, the 
metal surfaces 4' on the bottom side are provided with a 
reduction along their edges (edge reduction) , generally 
designated by 10 in Figure 3, 

This edge reduction 10 can, as described in more detail 
below, be achieved in a variety of ways, but is in any case 
formed in such a way that in the area of this edge reduction 10 
the metal volume or the metal mass per volume unit is reduced. 
The width of the edge reduction is designated by a in Figure 4 
and is, for example, on the order of 0.2 to 6 mm. The reduction 
of the metal mass or the metal volume is such that the metal mass 
on the edge reduction 10 is only about 10 to 80% of the metal 
mass of a metal surface 4' without edge reduction, with reference 
to a specific volume unit. The edge reduction 10 is also provided 
for on the metal surfaces 4'' and 4''\ along the edges adjacent 
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to the predetermined break lines 7 and 8, i.e. along the planes 
SE. 

It has been shown that it is possible by means of this 
edge reduction 10 to provide the metal surfaces 4' with the small 
distance dl from the planes SE while still strongly reducing 
uncontrolled breaks 9, so that altogether a reduction of refuse 
of up to 75% is possible as compared with conventional methods. 
Edge reductions on the metal surfaces 3', 3'" and 3'"^ 
corresponding to the edge reductions 10 are then necessary or at 
least desirable, if the distances d2 are smaller than 1mm. 

Figures 6-15 show examples of various possibilities 
for forming the edge reduction 10. Figure 5 depicts an edge 
reduction 10a that is formed by beveling of the edges of the 
metal surfaces 4\ 4''^ adjacent to the planes SE, whereby 

the diagonal edge surface 11 formed here is in an angle a that 
is smaller than 45''. 

Figures 6 and 7 show an edge reduction 10b wherein rows 
of hole-like depressions 12 are formed along the edges of the 
metal surfaces 4\ 4^\ 4''' adjacent to the planes SE, whereby 
these depressions 12 extend to the bottom side of the ceramic 
layer 2 and have a diameter, for example, of approximately 0.4 
to 0.5 mm. The depressions 12 form a simple row of holes in this 
embodiment. In a possible embodiment, the depressions 12 have a 
diameter of approximately 0.5 mm. The width a of the edge 
reduction 10b, within which (width) also the depressions 12 are 
located, is, for example 0.8 mm, with a distance dl of 
approximately 0.5 mm. The width a is hereby defined such that a 
is the maximum distance that the edges of the depressions 12 have 
from the adjacent edge of the metalization . 

Figure 8 shows a possible embodiment in which the edge 
reduction 10c is formed by the outer depressions 12, i.e. 
directly adjacent to the edges of the respective metalization 4\ 
4'', 4^^' and additional inner depressions 13. The latter are 
offset in relation to the depressions 12 and form, in addition 
to the outer row of holes (depressions 12) an inner row of holes 
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(depressions 13) , whereby both the depressions 12 and the 
depressions 13 extend to the bottom side of the ceramic layer 2, 
The diameter of the depressions 13 in this embodiment is smaller 
than the diameter of the depressions 12. For example, the width 
a of the edge reduction 10c, within which (width a) all 
depressions 12 and 13 are located, is approximately 1.4 mm, 
whereby the diameter of the outer depressions is approximately 
0,6 mm and that of the inner depressions approximately 0.4 mm. 
The width a is hereby defined such that a is the maximum distance 
that edges of the depressions 13 have from the adjacent edge of 
the metalization . 

Figure 9 shows as a further possibility for an edge 
reduction lOd wherein the edges of the metal surfaces 4", 4'' and 
4"'' adjacent to the planes SE are provided with depressions 14 
that are open toward these edges, resulting in meandering edges. 
The depressions 14 extend likewise to the bottom side of the 
ceramic layer 2 . 

In general, with respect to the edge reductions 10b - 
lOd it is also possible to design all or only some of the 
depressions 12, 13 or 14 such that they do not extend to the 
bottom side of the ceramic layer 2, but rather a remainder of the 
metalization 4 forms the bottom of the respective depression. 

Figures 10 and 11 show as a further possibility an edge 
reduction lOe that is formed by a graduation 15 of the edges of 
the metal surfaces 4', 4"', 4''" adjacent to the planes SE, i.e. 
within the width a of the edge reduction lOe the thickness of the 
material of the respective metal surface increases in steps, for 
example in the embodiment of Figures 9 and 10 in one step. In 
general, several steps 15 can also be provided for. 

Figures 11 and 12 show as a further possible embodiment 
an edge reduction lOf wherein the metal surfaces 4", 4'" and 4''' 
are each provided with a groove-like depression 16 that extends 
along the edges of the metal surfaces extending along the planes 
SE and adjacent to these planes, whereby the depression 16 on the 
metal surfaces 4' is designed as a self-contained groove. 
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In order to demonstrate that, for smaller distances d2, 
it is at least desirable to provide also the metal surfaces 3", 
3'" and 3'"' on the top side of the composite substrate 1 with 
a corresponding edge reduction^ edge reductions lOe and lOf are 
5 depicted also for the metal surfaces 3", 3"' and 3^'' in Figures 
10 - 13. 

Of course^ the individual edge reductions 10a - lOf can 
also be combined^r for example on one side of the composite 
substrate 1, respectively, or on several sides. Furthermore, edge 
10 reductions 10 are provided for only where corresponding metal 
surfaces 3\ 3^ \ 3''" or 4\ 4'', 4'^' are provided for. 

Figures 14 and 15 show as a further possible embodiment 
similar to Figures 1 and 3 a composite substrate la that differs 
III essentially from the composite substrate 1 only in that the metal 

15 surfaces 4"' and 4"'' provided for on the edges 5 and 6 are not 
present, but only the metal surfaces 3'' and 3"'' on the top side 
of the composite substrate. 

Figure 16 shows a composite substrate lb that 
^ corresponds, for example, to the composite substrate 1 or la, but 
Si in which the metal surfaces 3' provided for on the top side for 
S the formation of conductors, contact surfaces etc. are textured 
O for the single substrates as schematically depicted in this 
figure by the numbers 17, 18 and 19. On the textured surface 
areas 18, components in the form of semiconductor chips 20 are 
25 attached that are electrically connected by means of wire bonds 
to the corresponding textured areas 17 and 18 forming the 
electric contact surfaces or connections. Although only depicted 
for a single substrate or one metal surface 3', all metal 
surfaces 3' are textured in this manner and assembled with 
30 components, so that a large card or a composite printed board or 
an assembled composite substrate is produced that is not 
separated into single substrates or into the individual 
components or switching circuits until after assembly. 

In the above sample embodiments an edge reduction 10 
35 was provided for on the metal surfaces 4', 4"' or 4''' (of 



course, only insofar as these metal surfaces exist) and if 
applicable also on the metal surfaces 3\ 3'' and 3"^" along all 
edges adjacent to a plane SE , 

Figure 17 shows in a depiction similar to Figure 2 as 
a further possibility a composite substrate Ic in which edge 
reductions 10 are provided for only along part of the edges of 
the metal surfaces 4\ 4'^ or 4''' and if applicable also only 
on part of the edges of the metal surfaces 3', 3^' and 3''\ 
again of course only if the respective metal surfaces actually 
exist . 

The embodiment depicted in Figure 17 is based on the 
knowledge that random breaks 9 tend to occur when, during 
separation or breaking of the composite substrate into single 
substrates, the breakage takes place along a predetermined break 
line 7 or 8 that extends across several single substrates. For 
example, if the separation of the composite substrate Ic takes 
place according to the rule or breaking sequence indicated below, 
then an edge reduction 10 is not necessary on those edges of the 
metal surfaces 3' that are adjacent to the predetermined break 
lines 8 extending between these metal surfaces 3" or the planes 
SE that enclose the predetermined break line 8 extending between 
the metal surfaces 4". The same holds true for the metal surfaces 
3", insofar as an edge reduction is necessary or desirable on 
these . 

In Figure 17 the edges of the metal surfaces 4', 4"', 
4'^' that are provided with an edge reduction 10 are also cross- 
hatched. The edges that do not have an edge reduction 10 are 
depicted as a straight line. As can also be seen in Figure 17, 
the metal surfaces 4' are not provided with the edge reduction 
10 on an edge that is adjacent to a group of predetermined break 
lines extending between these metal surfaces, namely the 
predetermined break lines 8 extending in the Y-axis, but on all 
other edge areas . 



The opening of the composite substrate Ic and breaking 
of this substrate into single substrates then takes place in the 
following sequence : 

1. Breaking of the edges possessing the metal surfaces 
3' ' or 4' 

2. Breaking of the edges possessing the metal surfaces 
3 " — or 4 ' ' " ; 

3. Successive breaking of the rows or strips in this 
embodiment, each possessing three single substrates, and 
extending in the X-axis along the predetermined break lines 1, 
for example beginning from the upper edge of the composite 
substrate Ic in Figure 17. 

4. Breaking of the single strips produced in this way, 
each with three single substrates, along the very short remaining 
predetermined break line 8 in the single strips, into single 
substrates . 

Since the breaking of the strips into single substrates 
in accordance with number 4 above takes place on predetermined 
break lines 8, the remaining length of which corresponds to the 
width of a single substrate, random breaks 9 are less likely 
here, so that an edge reduction 10 is not necessary along the 
predetermined break lines 8 extending between the metal surfaces 
3 ' or 4 ' . 

In general, it is also possible to change the breaking 
sequence, i.e. after breaking off the outer edges possessing the 
metal surfaces 3'^ or 4^' and 4'^^ or 4''' to first produce 
strips of single substrates by breaking along the predetermined 
break lines 8 and then to break these along the predetermined 
break lines 7. With this breaking sequence edge reductions 10 are 
in any case also necessary along the predetermined break lines 
8 extending between the single substrates, while edge reductions 
along the predetermined break lines 7 extending between the 
single substrates are not necessary. 

It is, however, generally true that the breaking should 
always take place on predetermined break lines that are as short 



as possible, i.e. in a rectangular embodiment of the composite 
substrate with the longer side in the direction of the Y-axis and 
the shorter side in the X-axis, the breaking into strips 
necessarily takes place along the shorter predetermined break 
lines 8 . 

The invention was described above using sample 
embodiments. Of course, numerous alternations and adaptations are 
possible without abandoning the underlying inventive idea of the 
invention . 



15 



List of reference symbols 



Ir la, lb, Ic composite substrate 

2 ceramic layer 

3, 4 Metalization 

5 3\ 3"^ 3''' metal surface 

4'/ 4'', 4'-' metal surface 

5, 6 Edge 

8 predetermined break line 

9 random break line 

10 10, 10a, 10b, 10c, edge reduction 

lOd, lOe, lOf 

H beveling or diagonal edge surface 

12, 13, 14 Depression 

15 Graduation 

1^ 16 Depression 

C 17, 18, 19 textured metal surface 

}0 2 0 Component 
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ABSTRACT OF THE DISCLOSURE 



relates to a novel ceramic/metal 
a multiple substrate with a ceramic 




The invention 
substrate, especially to 
plate or ceramic layer. 
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Declaration and Power of Attorney for Patent Application 
Erklarung fiir Patentanmeldungen mit Vollmacht 

German L a n g u a g e D e c 1 a r a t i o n 



Als nachstehend benannter Erfmder erklare ich hiermit an Hides 
Statt: 

daB mein Wohnsitz, meine Postanschrift und meine 
Staatsangehorigkeit den im nachstehenden nach meinem Namen 
aufgefuhrten Angaben entsprechen, daB ich nach bestem Wissen 
der ursprungliche, erste und alleinige Erfmder (falls nachstehend 
nur ein Name angegeben ist) oder ein ursprunglicher, erster und 
Miterfmder (falls nachstehend mehrere Namen aufgefuhrt sind) 
des Gegenstandes bin, fiir den dieser Antrag gestellt wird und fiir 
den ein Patent fur die Erfmdung mit folgendem Titei beantragt 
.,>,^ird: 



geren Beschreibung hier beigefugt ist, es sei denn (m diesem Falle 
.Zutreffendes bitte ankreuzen), diese Erfmdung 



wurde angemeldet am ^ 

unter der US-Anmeldenummer oder unter der 
Intemationalen Anmeldenummer im Rahmen des 
Vertrags uber die Zusammenarbeit auf dem Gebiet des 

Patentwesens (PCX) und am 

„ abgeandert (falls 



zutreffend). 



Ich bestatige hiermit, dafi ich den Inhalt der oben angegebenen 
Patentanmeldung, einschlieBlich der Anspruche, die eventuell 
durch einen oben erwahnten Zusatzantrag abgeandert wurde, 
durchgesehen und verstanden habe. 



Ich erkenne meme Pflicht zur Offenbarung jeglicher 
Informationen an, die zur Prufling der Patentfdhigkeit in Einklang 
mit Titel 37, Code of Federal Regulations, § 1.56 von Belang 
sind. 



As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are as stated 
next to my name. 

I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled: 

Ceramic/Metal Substrate, Especially Composite Substrate 



the specification of which is attached hereto unless the following 
box is checked: 



□ was filed on 

as United States Application Number or PCX 
International Application 

and was amended on 

(if applicable). 



I hereby state that I have reviewed and understand the contents of 
the above identified specification, including the claims, as 
amended by any amendment referred to above. 



I acknowledge the duty to disclose information which is material 
to patentability as defined in Xitle 37, Code of Federal 
Regulations, § 1.56. 
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German Language Declaration 



Ich beanspruche hiermit auslSndische Prioritatsvorteile gemaB Title 35, 
US-Code, § 119 (a)-(d), bzw. § 365(b) aller unten aufgefuhrten 
Auslandsamneldungen fur Patente oder Erfinderurkunden, oder §365(a) 
aller PCT intemationalen Anmeldungen, welche wenigstens ein Land 
ausser den Vereinigten Staaten von Amerika benennen, und habe 
nachstehend durch ankreuzen samtliche Auslands- anmeldungen fiir 
Patente bzw. Erfinderurkunden oder PCT intemationale Anmeldungen 
angegeben, deren Anmeidetag dem der Anmeldung, fur welche Prioritat 
beansprucht wird, vorangeht. 



I hereby claim foreign priority under Title 35, United States Code, 
§119(a)-(d) or § 365(b) of any foreign application(s) for patent or 
inventor's certificate, or § 365(a) of any PCT International application 
which designated at least one country other than the United States, listed 
below and have also identified below, by checking the box, any foreign 
application for patent or inventor's certificate, or PCT International 
application having a filing date before that of the application on which 
priority is claimed. 



Prior Foreign Applications 
(Fruhere auslandische Anmeldungen) 

199 27 046.5 



(Ni 
^1 



umber) 
ummer) 



(Number) 
(Nummer) 



(Country) 
(Land) 



Germany 



(Country) 
(Land) 



14 June 1999 



(Day/MontlvYear Filed) 
(Tag/Monat/Jahr der Anmeldung) 



(Day/MonthA'ear Filed) 
(Tag/Monat/Jahr der Anmeldung) 



Priority Not Claimed 
Prioritat nicht beansprucht 

□ 



□ 



Ich beanspruche hiermit Prioritatsvorteile unter Title 35, US-Code, 
§ 1 19(e) aller US-Hilfsanmeldungen wie unten aufgezahlt. 



a-r (Application No.) 
7% (Aktenzeichen) 



(Filing Date) 
(Anmeidetag) 



I hereby claim the benefit under Title 35, United States Code, 

§ 1 19(e) of any United States provisional application(s) listed below. 



(Application No.) (Filing Date) 

^Mr? (Aktenzeichen) (Anmeidetag) 

l^h beanspruche hiermit die mir unter Title 35, US-Code, § 120 
.^gustehenden Vorteile aller unten aufgefuhrten US-Patentanmeldungen 
^^w. § 365(c) aller PCT intemationalen Anmeldungen, welche die 
jVereinigten Staaten von Amerika benennen, und erkenne, insofern der 
^egenstand eines jeden fruheren Anspruchs dieser Patentanmeldung 
Mcht in einer US-Patentanmeldung, bzw, PCT intemationalen 
l^meldung in in einer gemaB dem ersten Absatz von Title 35, US-Code, 
.J|™112 vorgeschriebenen Art und Weise offenbart wurde, meine Pflicht 
"M^ Offenbamng jeglicher Informationen an, die zur Prufung der 
iMtentfahigkeit in Einklang mit Title 37, Code of Federal Regulations, 
gn.56 von Belang sind und die im Zeitraum zwischen dem Anmeidetag 
fruheren Patentanmeldung und dem nationalen oder im Rahmen des 
Vertrags uber die Zusammenarbeit auf dem Gebiet des Patentwesen 
(PCT) gultigen intemationalen Anmeldetags bekannt geworden sind. 



I hereby claim the benefit under Title 35, United States Code, § 120 of any 
United States application(s), or § 365(c) of any PCT International 
application designating the United States, listed below and, insofar as the 
subject matter of each of the claims of this application is not disclosed in 
the prior United States or PCT International application in the manner 
provided by the first paragraph of Title 35, United States Code, § 112 I 
acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations § 1 56 
which became available between the filing date of the prior application and 
the national or PCT International filing date of this application 



(Application No.) 
(Aktenzeichen) 



(Filing Date) 
(Anmeidetag) 



(Status) (patented, pending, abandoned) 
(Status) (jjatentiert, schwebend, aufgegeben) 



(Application No.) 
(Aktenzeichen) 



(Filing Date) 
(Anmeidetag) 



Ich erklare hiermit, dai3 alle in der vorliegenden Erklarung von mir 
gemachten Angaben nach bestem Wissen und Gewissen der Wahrheit 
entsprechen, und femer dafi ich diese eidesstattliche Erklarung in 
Kenntnis dessen ablege, dafi wissentlich und vorsatzlich falsche Angaben 
Oder dergleichen gemaB § 1001, Title 18 des US-Code strafbar sind und 
mit Geldstrafe und/oder Gef^gnis bestrafl werden konnen und dal3 
derartige wissentlich und vorsStzlich falsche Angaben die 
Rechtswirksamkeit der vorliegenden Patentanmeldung oder eines 
aufgrund deren erteilten Patentes gefahrden konnen. 



(Status) (patented, pending, abandoned) 
(Status) (patentiert, schwebend, aufgegeben) 



I hereby declare that all statements made herein of my own knowledge are 
tme and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of 
the application or any patent issued thereon. 
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German Language Declaration 




VERTRETUNGSVOLMACHT: Als benannter Erfmder 
beauftrage ich hiermit den (die) nachstehend aufgefuhrten 
Patentanwalt (Patentanwalte) und/oder Vertreter mit der 
Verfolgung der vorliegenden Patentanmeldung sowie mit der 
Abwicklung aller damit verbimdenen Angelegenheiten vor 
dem US-Patent-und Markenamt: (Name(n) und 
Registrationsnujnmer(n) auflisten) 


POWER OF ATTORNEY* As a named inventnr T hp^ve-h^xr 

appoint the following attomey(s) and/or agent(s) to prosecute 
this application and transact all busmess in the Patent and 
Trademark Office connected therewith: (list name and 
registration number) 






Stewart 1 fiitlpr - Rpn '^1 9*^^ 




Postanschrift: 


Send Correspondence to: 

2361 Jeff Davis Highway - #522, Arlington VA 




Telefonische Auskiinfte: (Name und Telefonnummer) 


?^reS Telephone Calls to: (name and telephone number) 
Stewart L. GItler 






(703)415-0100 




Vor- und Zuname des einzigen oder ersten Erfmders 


Full name of sole or first inventor 
Jurgen Sohulz-Harder 




ft 


Unterschrift des Erfinders Datum 


Inventor's signature Date 






i Wohnsitz 


Residence 

Hugo-Dietz-Strasse 32, D-91207 Lauf, Germany 






Staatsangehorigkeit 


Citizenship 
German 




'iv-: 


Postanschrift 


Post Office Address 
Same as above 




c 


'■• Vor- und Zuname des zweiten Vfttprfinrlfrc /"-Pnllc '7lltrp'ffp•nrl^ 


Full name of second joint inventor, if any 








Second Inventor's signature Date 






Wohnsitz 


Residence 






Staatsangehorigkeit 


Citizenship 






Postanschrift 






(Im Falie drifter imd weiterer Miterfinder Miterfmder sind die (Supply similar information and signature for third and 

entsprechenden Informationen und Unterschriflen subsequent joint inventors.) 

hinzuzufugen.) 
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